Abstract The role men who have sex with men and women (MSMW) play in heterosexual HIV transmission is not well understood. We analyzed baseline data from Project MIX, a behavioral intervention study of substanceusing men who have sex with men (MSM), and identified correlates of unprotected vaginal intercourse, anal intercourse, or both with women (UVAI). Approximately 10 % (n = 194) of the men reported vaginal sex, anal sex, or both with a woman; of these substance-using MSMW, 66 % (129) reported UVAI. Among substance-using MSMW, multivariate analyses found unemployment relative to full/part-time employment (OR = 2.28; 95 % CI 1.01, 5.17), having a primary female partner relative to no primary female partner (OR = 3.44; CI 1.4, 8.46), and higher levels of treatment optimism (OR = 1.73; 95 % CI 1.18, 2.54) increased odds of UVAI. Strong feelings of connection to a same-race gay community (OR = 0.71; 95 % CI 0.56, 0.91) and Viagra use (OR = 0.31; 95 % CI 0.10, 0.95) decreased odds of UVAI. This work suggests that although the proportion of substance-using MSM who also have sex with women is low, these men engage in unprotected sex with women, particularly with primary female partners. This work highlights the need for further research with the substance using MSMW population to inform HIV prevention interventions specifically for MSMW.
Introduction
In 2010, 61 % of new HIV diagnoses in the United States were attributed to male-to-male sexual contact; with heterosexual contact accounting for another 27 % of new HIV diagnoses. Over 85 % of diagnoses among women in 2010 were attributed to heterosexual contact [1] , but it is unclear what proportion of these cases are attributable to sex with men who have sex with men and women (MSMW) as opposed to men who have sex exclusively with women. Several studies conducted in the United States [2] [3] [4] [5] [6] have proposed that MSMW may act as a bridge population [7] [8] [9] [10] between high HIV-prevalence MSM and lower HIV-prevalence women [4] . But evidence to date has been mixed, with some studies finding the role of MSMW to be minimal [10] [11] [12] and others concluding that the role of MSMW is important and complex [13] [14] [15] [16] even if the number of MSMW actively having sex with both men and women may be small [3] . Part of what is thought to be driving the MSMW ''bridge'' is the lack of disclosure of men's male sex partners to their female sex partners among MSMW, so identifying the highest risk MSMW is particularly important to minimizing the impact of the potential ''bisexual bridge'' [14] . Not all men who have both male and female sexual partners hide and/or fail to disclose their relationships. Unfortunately, so-called men ''on the down low''-MSMW who identify as heterosexual and hide their sexual behavior with men-have gained media attention in the past decade as important drivers of the heterosexual epidemic among African Americans [5; discussed in 35] . However, MSMW who hide their sexual contact with men may be the least risky of MSMW. While non-disclosure is certainly an important issue, MSMW who reported not disclosing their bisexual behaviors to their female partners also reported using other protective measures-condoms, not ejaculating-with those partners [16] and African-American MSMW in particular reported lower rates of unprotected anal intercourse (UAI) with male sex partners than their white counterparts [5] . A distinct issue is that some MSMW, particularly those who exchange sex for money and engage in other high-risk behaviors (such as drug use), may be ''core transmitters'' to both men and women [23] .
The literature on MSMW is complex, with attention concentrated on specific sub-populations of MSMW, for example HIV-positive injection drug using MSMW [17] , HIV-positive African American MSMW [18, 19] , African American MSMW [20] , non-gay identified and nondisclosing MSMW [6] and methamphetamine-using HIVpositive MSMW [21] . Based on this work, we expected that MSMW in our sample of substance-using men would be more likely to be African American [15, [22] [23] [24] , and to report a history of injection drug use [6] , recent homelessness [23] , incarceration [20] , and engaging in exchange sex [17] than men who had sex exclusively with other men (MSMO). Further, we anticipated that MSMW in the sample would report higher levels of internalized homophobia than MSMO [24] . Within MSMW, we expected that HIV-positive MSMW would be less likely to report unprotected vaginal and/or anal sex (UVAI) with female partners.
In order to focus prevention messages and design HIV prevention interventions specifically for high-risk MSMW, we need baseline research that identifies factors associated with transmission risk behaviors among this group. To that end, the purpose of this analysis was twofold. First, we described a sample of substance-using MSM who engage in anal sex with male sexual partners (protected and unprotected) and also have vaginal or anal sex with women (MSMW); we compare these men with MSMO in the sample. Second we identified correlates of UVAI with women among MSMW. Thus we assessed relations among a number of sociodemographic, psychosocial, condom use-related and other previously identified correlates of sexual HIV risk behavior among a sample of substance-using MSMW.
Methods

Study Sample and Procedures
From 2005 to 2006, a convenience sample of substanceusing MSM residing in Chicago, Los Angeles, New York City, and San Francisco was recruited for inclusion in a randomized control trial called Project MIX, an HIV riskreduction intervention trial for substance-using MSM. Details on study methodology are published elsewhere [25] . Briefly, a variety of recruitment strategies were used, including street and venue outreach, posters and flyers, advertisements in print media, and word of mouth. Men were eligible for the study if they reported the following in the prior 6 months: (a) being drunk or ''buzzed'' on alcohol two or more times, or high on non-injection drugs at least once, during or 2 h before having anal sex; and (b) at least one unprotected anal sex episode with a male partner whose HIV serostatus was unknown or discordant. Men who reported injecting steroids, hormones, prescription medication or methamphetamine in the past 6 months were eligible if they met the other eligibility criteria listed above. Men were ineligible if they (a) reported only marijuana or use of erectile dysfunction medications (without any other substance use) soon before or during anal sex in the past 6 months; (b) reported injecting drugs other than steroids, hormones, prescribed medications, or methamphetamine in the past 6 months; (c) had known for less than 6 months that they were HIV-infected; or (d) were currently participating in another HIV behavioral intervention trial. Eligible men who enrolled were randomized to receive six 2-h group intervention sessions (either experimental or ''attention control''). There was also a nonrandomized control group.
At the baseline assessment, the men provided written informed consent, followed by completion of an audio computer-administered self-interview (ACASI). All men who completed the baseline assessment were eligible to be included in this analysis. The protocol was approved by institutional review boards at each of the local sites and the Centers for Disease Control and Prevention (CDC).
We had baseline data on 2041 men. Twenty-eight men were excluded from this analysis because they either reported having had no vaginal or anal sex partners (either male or female) in the 3 months prior to baseline or they had no valid data for female sexual partners (missing data or answers of ''don't know'' or ''refuse to answer''). In other words, in order to be eligible to be included in this analysis, a participant must have reported at least one male anal sex partner in the 3 months prior to baseline and must have manually entered a number between 0 and 9996 in response to the question ''How many women have you had sex with in the past 3 months?'' (Include only women with whom you had vaginal or anal sex, with or without a condom, and with or without ejaculation). Answers of ''Don't know'' (coded as 9997) and ''Refuse to Answer'' (coded as 9999) were re-coded as missing data and men giving these answers were deemed ineligible for this analysis. The full sample size was 2013 men eligible for analysis. If a participant refused to answer a question, was skipped out of a question, or answered with ''don't know'' that response was recoded as missing data. The N values for each variable in the test and tables represent 100 % of all valid responses, excluding the ''don't know'' and ''refuse to answer'' recoded answers.
Measures
The baseline assessment collected information on demographic characteristics, substance use, sexual risk behaviors, and psychosocial and mental health measures during the prior 3 months. The primary dependent variable of this analysis was UVAI with at least one female partner in the past 3 months. This was assessed using two questions. First, respondents were asked the number of women with whom they had vaginal or anal sex during the 3 months prior to the study. If they reported vaginal or anal sex with at least one female partner, then they were asked the number of women with whom they had vaginal or anal sex without a condom. Any respondent who indicated that they had vaginal or anal sex but did not use a condom with at least one female partner was coded as having had UVAI. Oral sex, with either men or women was not assessed.
In order to explore and describe the two sub-populations in our sample (MSMO and MSMW), we assessed a large range of sociodemographic characteristics including age, race/ethnicity (African American, Latino, white, mixed, or other), employment status (unemployed/employed full or part-time), annual income level (from ''no income'' to ''more than $100,000'' in increments of $10,000), education level (High school/GED or less vs. Some college or more), homelessness in the 3 months prior to baseline, lifetime history of incarceration, and research site (Chicago, New York, Los Angeles and San Francisco). We also assessed self-reported sexual orientation (heterosexual, homosexual, bisexual or unknown). Finally, exchange sex was assessed as a yes/no item using the following question: ''In the past 3 months, have you had any partners with whom you had sex in exchange for things you needed, like food, shelter, transportation, drugs, or money?'' Due to the number of bivariate comparisons generated to characterize the differences in these two populations, we used a more stringent p value (p \ 0.01) for evaluating statistically significant differences between the MSMW and MSMO.
Substance use variables included alcohol and drug use (ecstasy, GHB, heroin, marijuana, methamphetamines, other hallucinogens, PCP, poppers, powdered cocaine, rock/ crack cocaine, rohypnol, Special K, tranquilizers, Viagra) in the past 3 months. Injection drug use was defined as recent injection (within the 3 months prior to baseline interview).
Psychosocial variables were assessed using several scales: Depressive symptom scores were assessed using seven items from the Center for Epidemiological Studies Depression scale [26] . We selected these items from Santor and Coyne's 9-item short version of the scale [27] ?'' on a 4-point scale ranging from ''never or rarely'' to ''mostly or always (5-7 days),'' (a = 0.88). Anxiety symptom scores were assessed using the Brief Symptom Inventory scale (a = 0.90) [28, 29] . Internalized homophobia was assessed using four items [30] ; participants answered the following items: ''Sometimes I dislike myself for being gay or bisexual'', ''Sometimes I wish I were not gay or bisexual'', ''I sometimes feel guilty about having sex with men'', and ''I feel stress or conflict within myself over having sex with men'' on a 5-point scale ranging from ''do not agree at all'' to ''strongly agree'', (a = 0.87). We categorized the participants as high in internalized homophobia AIDS Behav (2013) 17:889-899 891 when they reported that they ''agreed'' or ''strongly agreed'' with more than half (i.e., three or more) of the items. Gay-Racial Identity Importance (attachment to a gay community of one's own race) [31] was assessed using a three item scale (a = 0.64) and composed of the following items: ''Do you feel that there is a community of gay/ bisexual men of your race and ethnicity in your city?'', ''How connected do you feel to the community of gay/ bisexual men of your race and ethnicity?'' and ''What percentage of your time do you spend with the community of gay/bisexual men of your race and ethnicity?'' Treatment Optimism [32] was assessed using two questions, querying how the availability of HIV treatment informed sexual behavior, including ''The new AIDS combination drugs make me less worried about having unprotected sex'' and ''I am less worried about having unprotected anal sex now that treatments may be given after unprotected sex'' with answers on a 5-point scale ranging from strongly disagree to strongly agree. (a = 0.77). Intent to use condoms [33] was assessed using a single statement item, ''I intend to use condoms every time I have sex in the next 3 months'' with participants responding on a 5-point scale ranging from strongly disagree to strongly agree.
Data were analyzed using PASW/SPSS 17.0 (Chicago, IL). Overall, associations between independent variables and the outcome were calculated using v 2 , Mann-Whitney U and Kruskal-Wallis tests, as applicable. For the psychosocial scale variables, parametric (t-tests) and nonparametric (Mann-Whitney U and Kruskal-Wallis tests) statistical tests were performed as appropriate. For the MSMO/MSMW comparisons, bivariate analyses were run on sociodemographic, psychosocial, substance-use, and sexual risk behaviors and are reported in Table 1 .
For the within MSMW comparisons, multivariate logistic regression modeling was performed by adding variables significant at p \ 0.05 to the equation in conceptually related sets, starting first with socio-demographic factors, then substance use, then sexual behavior with men, and finally psychosocial factors. We used the -2 log likelihood value and the deviance statistic to guide modeling decisions. We obtained the final model by first obtaining a final set of individual-level variables, and then considered whether each successive set of variables (e.g., substance use) improved the fit. With the exception of sociodemographic factors, variables that failed to retain statistical significance during the model building process were not retained in subsequent models.
Results
The average age of the 2,013 men in this substance-using MSM sample was 36.37 (SD = 9.21); 31 % were African American, 19 % Hispanic/Latino, 40 % white, and 10 % Other (Asian, Native American, Mixed and Other). Just over half of the men (51 %) reported current unemployment, with 34 % of men reporting current full-time employment and the remaining 15 % employed part-time. Seventy-one percent of the sample had attended at least some college classes; 7 % had less than a high school diploma or general equivalency degree (GED). Eighteen percent of the men reported having been homeless in the past 3 months. Thirty-nine percent (39 %) reported a history of incarceration. Eight percent (8 %) reported no income in the past year, with 44 % reporting an income of $1-$19,999, and 48 % reporting an income of at least $20,000 in the past year. Based on self-report, 44 % of the men were HIV-positive, 46 % were HIV-negative and 10 % were unsure of their HIV status (HIV-Unknown).
MSMO vs. MSMW
One hundred and ninety-four (9.6 %) men reported having had sex with at least one female partner in the previous 3 months. As shown in Table 1 .78, p = 0.001) than MSMO. Although MSMW were less likely to report being drunk or buzzed on alcohol in the 3 months prior to baseline interview, ancillary analyses were performed among men who met the criteria for binge drinking (defined as five or more drinks per drinking session) and there was no statistically significant difference between MSMW and MSMO (results available upon request.) They were, however, more likely to report using heroin (5 vs. (Table 2) , 129 (66 %) reported engaging in UVAI with at least one female sex partner in the in the 3 months prior to baseline assessment. MSMW who engaged in UVAI with their female partners were not significantly different from their peers who did not report UVAI with their female partners in terms of several sociodemographic characteristics including: mean age, recruitment city, having attended at least some college, homelessness during the past 3 months, annual income, history of incarceration, primary race/ethnicity, bisexual sexual orientation, self-reported HIV-positive status, and engaging in exchange sex. On the other hand, MSMW who engaged in UVAI with female partners were more likely to report past 3-month unemployment than their non-UVAI peers (75 vs. 58 %; v 2 (1, N = 194) = 5.72, p = 0.017). Among MSMW, participant self-reported HIV status was not statistically significantly associated with UVAI. Of Because data were not collected on the HIV-status of all female partners (only primary female partner) it is unclear if these men are having UVAI with HIV-positive nonprimary female partners or HIV-negative/unknown status partners. Sexually transmitted diseases and sexual behaviors were not statistically different between men who reported UVAI with their female partners and those who did not engage in UVAI; similarly, past 12 month diagnosis of chlamydia, gonorrhea, syphilis, and urethritis did not differ. Further, the men who engaged in UVAI did not statistically differ from those who did not in terms of reporting having had a primary male partner in the 3 months prior to baseline. There was a statistical difference in the mean number of [past 3 month] non-primary male sexual partners reported between the two groups, with MSMW who engaged in UVAI reporting a mean of 6.88 (SD = 12.55) non-primary male partners while MSMW who did not engage in UVAI reported a mean of 7.45 (SD = 12.08) non-primary male partners (U = 155005.50, p = 0.046, r = 0.061). There was no statistically significant difference, however, in the number of unprotected male anal sex partners between those who reported UVAI and those who did not. The two groups did not statistically differ in either their mean self-efficacy for sexual safety scores or in intent to use condoms in the future. Among HIV-negative MSMW (n = 92), we found no statistically The two groups differed only in the use of three substances: men who engaged in UVAI were more likely to report using heroin (8 vs 
Discussion
In this analysis we sought to describe a sample of substance-using MSM who also have sex with women and identify correlates of unprotected vaginal or anal sex those female partners. Bisexual activity was not common in our sample of high-risk, substance-using urban MSM. We found that among substance using MSM, slightly less than 10 % reported sex with a woman in the past 3 months. This is consistent with the prevalence reported among HIVpositive men by O'Leary and colleagues [34] . Overall, MSMW in our sample were older, African-American men with a history of incarceration, recent homelessness, and unemployment, who were less likely to have attended school beyond the high school or GED level. They were also less likely to be gay-identifying-preferring to identify as bisexual-and given the higher mean levels of internalized homophobia reported, seem less comfortable with their sexuality than the MSMO in our sample. Comparing the MSMW to the MSMO in this study found several key differences in terms of sociodemographics, sexual behaviors, and substance use patterns and our results offer further insights into this subpopulation of gay, bisexual and other MSM. The MSMW in this sample were also independently less likely to have attended or graduated from college than were their MSMO peers, a result reported in other studies [4, 20, 23] but did not always rise to the level of statistical significance. Stronger feelings of internalized homophobia and weaker feelings of connection to the same-race gay community were associated with having sex with women, a finding consistent with O'Leary's analysis among HIV-positive men [34] . It has been hypothesized based on other studies that men who are ambivalent about their homosexuality may also engage in sex with women [36] , however our data do not allow us to speculate on this issue because we focused not on identity, but on sexual risk behaviors. Further, due to the cross-sectional nature of our study, we could not follow any changes in sexual identity over time, so we cannot speculate on the fluid nature of sexual identity and its impact on behavior.
Among the MSMW in our sample, two-thirds reported UVAI with at least one female partner in the 3 months prior to interview, a prevalence that is higher than previously published [31] . We identified several key correlates of recent UVAI with female partners. Overall, the men who engaged in UVAI reported more recent unemployment and a greater endorsement of depressive symptoms (higher mean depression scale score) and were less concerned about becoming HIV positive or transmitting HIV to their partners (treatment optimism) but were also less comfortable with their sexuality and felt less connected to a community of same-race gay community than the MSMW who did not have UVAI with their female partners. They were also more likely to have a primary female partner than MSMW who did not report UVAI with their female partners. Contrary to expectations, knowledge of one's own HIV-positive status was not associated with consistent condom use with recent female partners among this sample. This is a concerning observation and is inconsistent with previous research among MSMW, which has found that HIV-positive MSMW reported less UVAI with their female partners and less unprotected anal sex with their male partners than did HIV-negative MSMW [19] . No difference in number of male sex partners between MSMW reporting UVAI and those reporting no UVAI with female partners was found. In ancillary analysis among the HIVnegative MSM, MSMW were less likely than MSMO to report unprotected anal sex with HIV-positive or HIVunknown status male partners. Among HIV-negative MSMW, however, UVAI was not statistically significantly associated with engaging in unprotected anal sex with HIV-positive or unknown status male partners. In addition, treatment optimism was associated with UVAI, which might explain the limited impact that HIV-positive status knowledge appeared to have among the MSMW sample.
The association between treatment optimism and sexual risk behaviors in this sample is consistent with other research among MSM [37] [38] [39] [40] , which has suggested that advances in HAART availability and treatment success have been associated with diminished concern about HIV infection among some MSM.
The positive association of gay-racial identity in reducing UVAI seen in this sample is consistent with earlier research on the protective role of strong feelings of racial identity among gay men and MSMO [41] . The protective role of strong feelings of gay-racial identity is an area that merits further study, as does the relationship between employment status and UVAI with female partners. In terms of drug use, Viagra (or similar drug) use was associated with lower odds of UVAI among this substance-using sample of MSMW. Men who engaged in UVAI were equally likely to report specific club drug use as MSMW who did not, but for most of these drugs overall use was low.
This study has several limitations. It relied on convenience sampling, which, while achieving a demographically diverse sample of high-risk, substance-using, urban MSM, means that we are unable to estimate the true portion of all MSM who are also MSMW. The proportion of HIV infected was similar between MSMO and MSMW in this study and persons who injected drugs were excluded since the focus was on sexual transmission. Thus, the MSMW participating in a study focusing on MSM may not be representative of all MSMW. The outcome and independent variables are based on self-report, which could lead to at least two types of bias: recall bias and socially desirable responding. In order to minimize recall bias, we used a limited timeframe for recall-3 months for most sexual and substance use behaviors and 12 months for STI diagnosis. To reduce the effect of social desirability on responses, and because we were collecting sensitive information on substance use and sexual behaviors, ACASI was used, which has been shown to improve validity of self-reported information regarding sensitive behaviors [42] . In addition, we assessed UVAI with any female partner in the past 3 months without information on the female partner's HIV status. Related to this, we did not assess disclosure of HIV status or bisexual activity to female partners. The cross-sectional study design does not allow for studying the stability of sexual and HIV risk behaviors over time [17] , which may be fluid. Finally, due to the cross-sectional nature of the data, causal relations cannot be inferred.
Conclusions
Identifying correlates of UVAI among high-risk MSMW is an important research goal to understanding the nuances of the HIV epidemic for women in the United States. Our analysis of substance-using MSMW who participated in a study targeting MSM found that two-thirds of the MSMW reported engaging in UVAI with women and that men's own positive HIV status was not associated with this behavior. However, only 2 % of the entire MSM sample consisted of HIV-positive MSMW who reported UVAI with women. For this reason, and because we did not collect information on the HIV status of the female partners, we urge caution in interpreting the degree to which this population is contributing to the heterosexual HIV epidemic. Most of the sexual risk behavior studies that included MSMW conducted to date, including this one, have been cross-sectional and not designed to comprehensively examine risk factors for UVAI with female partners among MSMW. To overcome the limitations of this and other studies of UVAI with female partners among MSMW and truly build our knowledge base, comprehensive data on all aspects of the social and sexual lives of MSMW must be collected and over time. Collecting such longitudinal data will allow us to assess the frequency and stability of risky behavior with female partners over time, identify the characteristics most strongly associated with sero-discordant UVAI, and to identify the subgroups of MSMW most at risk for both HIV transmission and acquisition via heterosexual sex. Such work ought to be carried out from a bisexual health perspective, addressing a range of social, sexual and health behaviors that contribute to the health and well-being of bisexually active individuals and their sexual partners.
